Work-based learning is what equips students with practical skills. All higher learning institutions (HLIs) have a specified period of time for students to carry out field based practices in companies which are relevant to their fields of study. As the number of students in Tanzanian HLIs become larger, coordination and allocation of students to relevant companies is becoming tougher. This study therefore intended to examine a better method to facilitate coordination and allocation of students to relevant companies through development of an online computer system. The research study to determine systems' requirements was conducted in Arusha and Kilimanjaro regions by involving 62 HLI students, 3 HLIs and 5 companies. Data were collected using key informant interviews, observation and workshop. Both informative and descriptive information regarding current practices and desired features were collected and analyzed. It was found that, a platform for registering students' profiles and companies' information has advantages to all three main stakeholders who are HLIs, students and companies. Prior to actual implementation, collaborative prototype was designed using pencil software and shared to 5 users from each group of stakeholders to evaluate the tasks. Responses from users were used to refine the requirements and design the final prototype. The final prototype design was used to develop a Field Attachment Management System (FAMS). FAMS indicated to have improved access of students to relevant companies, reports generation, students' assessment and follow-up conducted by HLIs to their students.
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I. INTRODUCTION
Field attachment is placement of students in companies for practices, aiming at preparing them for tasks related to their field of study [1] . Different HLIs refer field attachment using different names including: practical projects, practical training, field work, field practices and internship. In this context, field attachment refers field practices carried out by HLI students in companies but with close follow-up of their respective HLIs. For all HLIs, field attachment is a mandatory as is one of the graduation requirements for students. Time for students to be in companies for their field attachment is one to four months depending on guidelines of their respective HLIs.
Most of complaints among HLI students are due to lack of adequate learning opportunities during field attachment [2] . This is because, getting relevant companies to offer challenging learning opportunities for HLI students and coordination of field attachment remain a key challenge. The challenge seems to rise with gradual increase of HLI students. In Tanzania, enrolment in HLIs increased from 123,434 to 218,959 as from 2009/2010 to 2013/2014 academic years [3] .
There is a growing body of literatures that recognizes the need for the methods that enable getting relevant companies and coordination of field attachment. Different HLI in Tanzania have solutions ranging from excel sheet forms to custom computer system for making coordination easier, quicker and more efficient. The question then arises: are the methods enough to address the coordination and allocation challenges?
Far too little attention has been paid to linking and Relevant Companies for Field Attachment Copyright © 2019 MECS I.J. Information Technology and Computer Science, 2019, 10, 40-49 providing information of relevant companies to students. Currently, students manage their documents and search for companies manually. Manual searching has shown to be unreliable and expensive in terms of time and resources. Scrum approach was employed in this study where the combination of techniques were used in requirements elicitation, design, implementation and testing the system. The main advantage of scrum is that, predicting and controlling the risks which may cause rejection of the final product is optimum [4] .
This study provides new insights into linking and open collaboration between companies and HLIs. The findings should make an important contribution towards improving the process of field attachment coordination. The first part of the paper gives a brief overview of the challenge in field attachment. The other parts of this paper include; review of related works, material and methods, results, discussion and finally conclusion.
II. RELATED WORKS
The literature on related studies highlighted several approaches that can be used to facilitate the field attachment allocation and coordination process. Research such as that conducted by [1] suggested a system that registers organizations and allow searching and recommendation of best organizations to internship applicants. Moreover, [5] suggested a system with companies having ability to view students' resumes and make selection decision. This was complemented by another research by [6] who proposed a system through which companies can gain information about eligibility and interests of students before going for recruitment. Not only that but also, [7] proposed a system that automatically recommends suitable organizations and provide application links to students using area of study and location preferences. Furthermore, [8] proposed a system for notifying students about the placement through Bulk SMS and Email.
To facilitate their dual model where academic studies are integrated with workplace training, Baden-Wuerttemberg Cooperative State University (DHBW -Heidenheim) introduced an online portal. Through that portal students sell their capabilities and interests to potential companies. In Tanzania, several attempts have been made to facilitate coordination process. For example, College of Information and Communication Technology (CoICT) at University of Dar es Salaam developed a web based system for allocating, assessing and receiving reports from students during practical training [9] .
Together these works provide important insight into addressing the challenge. Furthermore, such studies indicate that, effective solution needs to have features that will give advantage to all three main stakeholders who are HLIs, students and companies. Features of related systems that were studied are as indicated in Table 1 . 
III. MATERIAL AND METHODS
Several methods currently exist for determining the system requirements. There are traditional methods including interviewing, questionnaires, documents analysis and observation, as well as modern methods like Joint Application Design (JAD) and prototyping. The methods for requirements determination have different characteristics in terms of richness of information, time required, expenses, follow-up odds, level of user involvement of subject and number of potential audience [10] .
Accuracy and completeness of requirements information have been confirmed to be reasons for systems to succeed [11] . This study employed mixed methods approach to ensure high level of user involvement of subject and information richness. Techniques that were used to collect data are key informant interviews, observations and requirements workshop.
A. Study Area
Arusha and Kilimanjaro regions are located in the northern part of Tanzania. There are 10 universities and institutions which offer different fields of higher level studies located in the two regions. Moreover, there are tourism, Information Technology and agricultural companies as well as government and non-governmental agencies which offer field attachment for students. The selected study area has a good number of target stakeholders with perfect mix of variations of requirements based on fields of studies and companies core activities.
B. Presentation of Methods

Key Informant Interviews
Key informant interviews involve dialogue with people who are well informed in that particular subject to capture their ideas and insights [12] . Employing key informant interview, gives advantage of gaining relevant insights, big picture of a situation as well as room for new ideas [12] .
Observation
Observation is a method that enables analysis of the current process by either watching or participating in using the product [13] . The main advantage with observation method is that, accurate information regarding the current situation is guaranteed and gives direct feedback on how improvement can be made.
Requirements Workshop
A requirements workshop is a facilitated event that brings together stakeholders for the aim of discussing and refining requirements [14] . Through requirements workshop, majority of the requirements can be obtained within a short period while gaining stakeholders consensus.
C. Data Collection
Key Informant Interview
Interviews were conducted with 62 HLI students, 3 coordinators and 5 companies' representatives. Criteria for selecting students were based on inclusion composition of students who once attended field practices, students who were applying for the first time and those who have neither applied nor attended field practices yet. For the side of coordinators and companies, number of respondents was relative to their availability in a research area. Respondents were asked number of open ended questions to allow them giving informative and descriptive answers. In order to identify the magnitude of the challenges, participants were asked to give their vision of what would happen if no changes will be done to the current process. Moreover, the participants were asked about things they will regard as a success after introducing the system.
Observation
The observation conducted was a complete participation by playing a role of the field attachment coordinator. In turn, full nature of coordination process was reflected. During observation, forms and other tools that are used in coordinating field attachment were studied. Finally, ideas for improvement opportunities were noted for being accommodated as features for new system.
Requirements Workshop
Requirements workshop composed of 8 participants was conducted to brainstorm the features of the portal. To make each participant feel comfortable and contribute in the session, workshop guide was prepared and the aim of the workshop was well introduced. User story is defined as a statement which describes a functionality that is valuable to a user of a system [15] . In requirements workshop, all user stories were recorded on paper and finally analyzed.
IV. RESULTS
A. Interview Results
The first set of analysis examined the current practices and its challenges. Furthermore, what users would regard as a success as well as the key features was analyzed. The results of analysis are as presented in the following subsections:
Field Attachment Application Method
In the study area, all respondents reported that there is no system to facilitate field attachment applications. Fig.1 . shows results obtained from analysis of methods that students use to apply for field attachment. Most of students send application letters to different companies via post offices. The other methods which were reported are email and physical delivery of applications. reported to get information about the companies from their friends. On the other side, 46.8% reported that they just send applications to companies without having reliable information about companies. Only 3.2% of respondents do search for companies' information from the internet and no respondent reported to have seen any company advertising available field practices posts. 
Elicitation of Company Information
Challenges with the Current System
Most of students reported the challenge of delay or lack of application feedback. Lack of feedback causes students to leave coordinators with missing allocation information. Other most reported challenges were; the cost in terms of time spent to get a company and lack of important information such as availability of posts, location and learning opportunities provided by companies as indicated in Table 2 .
A number of challenges facing coordination side were also identified. One of the challenges reported was getting correct students' allocation and field reports. Other challenges reported by coordinators include; time consuming, lack of collaboration with companies and hardship to find companies for students. Furthermore, one company reported that it is time and resources consuming to process and give feedback to many applications that they manually receive. 
Success Factors
Responses of students on what they regard as success of a new field attachment system are as shown in Table 3 . Being able to get information of companies and apply through the system was mostly reported by students who responded. Coordinators were also asked about what is a a success in their role and the responses show that, to be able to get all the reports as well as to facilitate the allocation exercise is what they regard as success. 
B. Observation Results
Turning to the observed evidence on challenges with the current practice, all students have to be attended by the coordinator before starting applications for field attachment. Students are provided with introduction letters to send together with their applications documents. Students also report back the feedback of applications to the coordinator for recording. Most of students do not receive any feedback until the time of going to the field and leave the coordinator with missing information. It is always a challenge for coordinator to fulfill the coordination duties such as allocation of supervisors without having complete students allocation information.
C. Workshop Results
In a story telling workshop, majority of participants expressed their wish to get information about relevant companies and timely feedback after they have applied. They further suggested reporting features that is friendlier for them as students. The main reasons for their suggestions were to allow them to apply to relevant companies, confirm to attend or reject the field attachment offer at a specific company and to easy the application process.
There are some variations in presentation of user stories but all have the same three basic components. According to [16] , the basic components of user stories are; description of the one who is representing the user story, what is expected from the system and the criteria to accept a specific requirement. The three basic components are helpful in knowing the requirements based on type of user as well as why a specified requirement is important. User stories were recorded considering those three components with exception of few stories which have important requirement but user fail to give acceptance criteria. User stories collected from HLI students, companies and coordinators are as presented in Table 4 , Table 5 and Table 6 . As a student I want to be able to get information of available organizations in the system and apply through the system 2
As a student I want to be able to sign up and registered in the system so that I can do follow up for the feedback 3
As a student I want to be able to see all available organizations so that I can choose one to apply 4
As a student I want to be able to share my weekly reports to supervisor so that he/she can comment on my progress 5
As a student I want to be able to receive timely feedback so that I can confirm to attend or apply for other organizations if rejected 6 As a student I want to be able to search for organization based on location, field of study, main activities so that I can get list of organizations only from places that I can manage to go and relevant to my career 7
As a student I want to be able to view organization structure and main activities of an organization so that I can apply to places where my career fits 8 As a student I want to be able to view number of vacancies and number of students who already applied so that I can assure my chances of getting 9
As a student I want to be able to fill weekly reports and print a weekly report from the system so that I can have my weekly reports. 10 As a student I want to be able to view my application status so that I can know if I have been accepted or not Table 5 . User stories (Companies)
Story ID User stories
1 As a field attachment host I want to be able to specify my requirements by selecting from the list so that I can select appropriate requirements when advertising posts through the system 2 As a field attachment host, I want to be able to view the profile of students who applied and select the appropriate action so that I can do selection 3 As a field attachment host, I want to be able to rate the students according to their performance and write suggestions to higher learning institutions Table 6 . User stories (Coordinators)
1 As a coordinator I want to be able to receive the hosts' assessment report through the system so that I can easily compile 2 As a coordinator I want to get students' profiles and locations through the system so that I can have their locations and contacts information 3
As a coordinator I want to be able to allocate supervisors to students based on locations, that is region or district 4
As a coordinator I want to get students' allocation information, so that I can easily follow up 5
As a coordinator I want to be able to post adverts for organizations that submit to me vacancies and they have no access to systems so that I can uniformly coordinate 6
As a coordinator I want to be able to select students for organizations that submit to me vacancies and they have no access to systems so that I can uniformly coordinate 7
As a coordinator I want students to be able to confirm for only one organization so that I can easily follow up
V. DISCUSSION
A primary objective of this study was to understand the current process and identify the requirement for the field attachment system. The study found that, getting relevant companies for field attachment is a challenge as most of students depend on information about companies from their friends and no platform where they can get information of companies relevant to their fields of study. Manual application and coordination of field attachment is also most observed challenge for students, coordinators and companies. Students apply for field attachment using post offices, email and physical delivery which does not guarantee feedback and follow-up of their applications. On the question of what they will regard as success if the portal to facilitate field attachment is deployed, it was found that, students need to be able to get information of available posts relative to their field of study, send their applications and get feedback through the system. Coordinators also reported the need of managing field attachment and getting timely reports by using a computer system. These results support previous research in the need for a platform to facilitate the process of field attachment by linking students to relevant companies. Furthermore, the findings suggests that, a portal that links HLIs, students and companies which offer field attachment posts may help to address the current challenges.
A. Limitations
The study conducted did not consider HLIs which offer education, health and land survey related courses where the HLIs are responsible for finding posts and allocate student based on their allocation policies. It was also not possible to study all related systems due to lack of existing literatures about them and access limitation. Systems reviewed in this study are those which have literatures as well as those with access credentials provided. 
Process Model
As opposed to the current process where field attachment management and coordination involve a lot of paper based works, the proposed solution will reduce the manual works starting from making information of companies available, linking students to relevant companies and other value addition services like reports generation, location updating and open doors for more collaboration between HLIs and companies. Fig.3 . illustrates the process model of the proposed solution. 
Framework of the Proposed Solution
Client-server computing is a model where server is dedicated to share its resources, applications and data with one or more networked computers [17] . Clientserver system with user interface and server side composed of application and database servers will best accommodate the proposed solution since it will allow access by many users at a time. There should be an application server to run the web portal, database server that will provide database access to users through the web portal. Furthermore, companies, HLI students, coordinators and supervisors should be able to use computers or smart-phones connected with internet to open the portal. The outline framework of a proposed system is indicated in Fig.4 . 
C. Design of the Proposed Solution
Collaborative prototype design is an innovative user-centered approach to system design that enables designers to involve more users in testing the tasks [18] . Based on the features suggested by users during interviews, observation and requirements workshop, an interactive prototype was designed. The tool that was used to create the prototype is pencil software. Pencil software is a free and open source prototyping tool that allows design of web pages and save them as clickable pages. Fig.5 . shows example of a design of coordinator's page. Since the designed prototype allows users to see how the final product works, concepts can be approved and more importantly usability flaws can be uncovered early in the project lifecycle and allow further work to improve the design [19] . Starting testing from earlier stages of system development gives a wide chance of meeting users' expectations and reduces the risk of coming out with the wrong final product which in turn saves the costs of late changes [20] . The prototype was shared to 5 users of each group and asked to complete given tasks scenarios. Users pointed out missing features; difficulties faced and gave out design improvement suggestions. Responses of users were accommodated into the final system's prototype. The final prototype design was used to implement the system.
D. Functional features of the proposed solution.
The development of portal was done in increments. List of functional requirements from product backlog analyzed during requirements elicitation were given priorities based on their dependencies. Sprints are defined period series to release an increment of the product with a target of meeting and exceeding customer expectations through testing and progress inspections [21] . The tasks were then categorized into sprints which were defined as time-boxes of two weeks to release an increment of the system. For each sprint, criteria for acceptance were defined by thoroughly investigating Relevant Companies for Field Attachment Copyright © 2019 MECS I.J. Information Technology and Computer Science, 2019, 10, 40-49 functional features of each task. For a task to be regarded as completed, the description that defines a specific task to be done was also set. Users of a system are expected to use both smart phones and computers to access the system. FAMS features were accommodated within the main system layout and formatted to meet responsive design needs. This allows interfaces to respond based on screen size, platform and orientation of the device used to open the system.
FAMS enables companies' registration through a link available on home page. Registration of other stakeholders is initiated by an administrator who is responsible for registering HLIs. After HLI being added into FAMS, field attachment coordinator can use a registered account to add supervisors and list of eligible students in that specific HLI. Students can accomplish their registration into the system only after their basic information be uploaded into the system by the field attachment coordinator. Users can navigate through login link, new companies' and students' registration links as depicted in Fig.7 . Fig.7 . FAMS Home page A successful login directs the user to a role specific page. On a role specific page, user is provided with a dashboard to facilitate activities concerning with field attachment. The main FAMS features for each group of users are as follows:
Coordinator
The field attachment coordinator can allocate supervisor and upload templates of students' assessment forms. Allocation of supervisors is done at district level where after being assigned to a specific district, supervisor's information is reflected to all students who are doing their field attachment at that specific district. Coordinator can also get supervisors' allocation report which is downloadable in CSV format. The list of students who are assigned to a selected supervisor can also be downloaded as shown in Fig.8 . 
Supervisor
FAMS can be used by supervisors to facilitate the whole supervision exercise starting from getting information of allocated students, location and contact information of the host companies. It also enables supervisors to fill students' assessment forms. Assessment option allows supervisor to view assessment status of all allocated students. The download and upload options for assessment form are displayed to allow a supervisor to use a template submitted by the coordinator. Fig.9 . shows options after selecting a student to assess. 
Company
After successful login with company account, FAMS opens a web page that provides a user with company dashboard. The company dashboard gives graphical representation of links for adding field posts, viewing status of existing posts, and searching students' resumes. Moreover, company can use a resume link to view profiles of all applicants and make selection decision for one applicant after another. The selection decision made by company can be viewed by an applicant (student).
Student
FAMS enables students to get information of relevant companies to do their field attachment, apply for field attachment based on their preferences and make follow-up of their applications. In each new post available in a system, students have access to apply link which enable them to fill some information and send applications to companies of their choice. For an accepted application, confirmation link is made available for a student to confirm attendance of field attachment to that specific company. Follow-up of an accepted application showing confirmation link is as depicted in Fig.10 . 
E. Future Work
Usability testing is the process of ensuring that a system meets usability criteria by involving users in its evaluation [22] . The evaluation of a system for usability can be done by giving real users number of task scenarios to complete and collect feedbacks. Usability testing will be done prior to deployment of the system. The main goals of usability test that will be conducted are to test whether a user can use the system correctly, complete the goal, easily get help he might need, perform the task correctly the first time, is happy with the system and the speed of a user to complete a task. Usability test will also help to improve the system by identifying features that were overlooked during other stages of Software Development Circle (SDLC).
VI. CONCLUSION
This research study aimed at addressing the field attachment coordination and allocation challenges by developing an online system. To determine the features of a system, a mixed approach based on scrum framework was used. The current situation was assessed and challenges were identified.
In this study, all three stakeholders who are HLIs, students and companies were involved in system's requirements determination. The stakeholders gave out their suggestions on what they regard as a success after introducing a computer system to facilitate field attachment. Furthermore, related existing systems were studied and the features were analyzed to figure out whether they are enough to address existing allocation challenges. It was finally found that, existing systems need some additional features befitting the current situation. The mostly suggested features were companies to be able to advertise available posts for field attachment, students to be able to register their profiles and make them available to companies and HLIs to be able to coordinate and supervise students during field attachment.
The study came out with a computer system for effective coordination and management of the field attachment. As compared to similar systems, the ability to make students' profiles available to companies and the fact that companies, students and HLIs can be registered and linked is what makes the developed system unique.
The developed system was finally validated to confirm if all features are working as it was intended. Consequently, FAMS was confirmed to improve field attachment process by enabling quick access of information about companies to students, easy follow-up, making reports easily available and other value addition advantages like open doors for more collaboration between HLIs and companies.
